Abstract. We investigate the local structural change under antiferro-and ferromagnetic transition for annealed Fe 50.4 Rh 49.6 alloy. Both Fe and Rh K-edge EXAFS are analysed up to second nearest neighbours. For first nearest neighbour Fe-Rh (or Rh-Fe), the temperature dependence of the interatomic distance and Debye-Waller factor is well understandable and reproduced by other structural techniques. On the other hand, that for the second nearest Fe-Fe is quite mysterious; the interatomic distance is longer than the value deduced from the corresponding change of the first nearest Fe-Rh but the Debye-Waller factor for Fe-Fe decreases as temperature under the transition. In ferromagnetic phase, the coherent motion of Fe atoms is expected to be prominent. We propose the model that the transition progresses by three steps with temperature, T 1 , T 2 , and T 3 .
Introduction
It has been known that the chemically ordered phase of the alloy FeRh near the equiatomic composition undergoes a phase transition from an antiferromagnetic (AFM) to a ferromagnetic (FM) phase at around T p =370 K [1] . At room temperature, the CsCl-type structured alloy has zero net magnetic moment; the Fe spins antiferromagnetically order with (3.3 B ), while the Rh spins do not exhibit any ordering. Upon heating beyond a critical temperature T p , FeRh undergoes an isotropic lattice expansion and the Fe as well as the Rh spins align ferromagnetically. Magnetic moments of In this paper we analyze geometrical local structure change on the AF-FM phase transition by XAFS, to reveal the relation between the geometrical and magnetic structures.
Experimental and Data analyses
The Fe 50.4 Rh 49.6 alloy was made by the Plasma Arc Melting (PAM) method. The sample for the Xray absorption spectroscopy was polished to about 20m which is suitable thickness for the transmission measurements. To obtain the crystallographically ordered structure a heat treatment was applied for 24 hours at 1273 K and then the sample was slowly cooled down. The crystallographically structure was checked by X-ray diffraction technique: the lattice parameter is 2.98 A at room temperature and the degree of long range order is 0.97.
The Fe K-edge and Rh K-edge X-ray absorption spectra were obtained at BL9A and NW10A of PF-AR in KEK, Tsukuba. The energy and current of the storage ring was 2.5 GeV and 400 mA, respectively. The X-ray absorption spectra were recorded in transmission mode using ionization chamber detectors. The EXAFS function, (k), was extracted from the absorption spectra and was
Fourier transformed by the program of XANADU code [2] . In order to obtain the structural parameters, the EXAFS function was fitted by non-linear least-square method, in which the theoretical parameters are used from FEFF 8.10 [3].
Results and Discussion
We first discuss about the structural change in 
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In order to obtain the structural parameters, we apply the non-linear curve fitting method to first and second nearest neighbours. The r-range is 1.6-3.3 A for Fe K-edge and 1.3-3.6 A (in Fig. 3 ). And that of k-range is 2.5-16.0 A -1 for both edges. The present approach is limited to single scattering process. In such a crystalline case, the multiple scattering processes should be considered. In this FeRh (bcc structure) case, the second nearest peak is appear at about 3.0 A and the nearest multiple scattering path is 4.1 A. The multiple scattering contributions can be neglected in the present analyses up to second nearest neighbours. 
Conclusion
We investigate the local structural change under antiferro-and ferromagnetic transition for annealed Fe 50.4 Rh 49.6 alloy. We propose a distorted ferromagnetic phase, in which the interatomic distance for the second nearest Fe-Fe (or Rh-Rh) is longer than that deduced from the first nearest Fe-Rh distance.
The Debye-Waller factor for second nearest Fe-Fe decreases at T 1 < T 2 , which can be accompanied by the magnetic ordering in FeRh alloy.
